Adsorption gel (SOJR gel) was prepared from orange juice residue by means of saponification with calcium. Because the zirconium is known to have a high affinity to As(V), zirconium-loaded SOJR was investigated for its adsorption behavior for As(V) in water. It exhibited a high adsorption at pH around 2 to 5. The maximum loading capacity for As (V) onto the gel was 1.11 mol/kg.
Introduction
Arsenic is a toxic unwanted chemical constituent posing epidemiological problems to human health. Arsenic pollution has been seriously observed not only in various mineral and chemicals processes but also in some ground water or hot spring water over the large area in Asian countries such as Bangladesh, West Bengal in India, Inner Mongolia in China, and Japan as well. Therefore, the effective removal of arsenic is strongly demanded at a low cost.
The state of arsenic is pentavalent and trivalent. In the solution, the pentavalent and trivalent arsenic exist as anionic species of arsenate ion and arsenate ion, respectively. In environment, the other anions such as sulfate, chloride, and carbonate are contained together with arsenic ions, making it difficult to selectively remove small amount of arsenic using anion-exchange resin. To date, various methods like ion exchange, adsorption, precipitation and complexation are used for removing arsenic. [1] [2] [3] The precipitation method includes precipitation with lime, co-precipitation with ferric sulfate, alumina precipitation, and precipitation as sulfide using either sodium sulfide or hydrogen sulfide. Although, among these methods, iron co-precipitation method has been reported to be the most successful in lowering arsenic content to the drinking water standard level, it still suffers from a post treatment problem due to the alkaline sludge generation.
In this study, As(V) ion was removed by the zirconium-ion-loaded orange juice residue gel, in which zirconium ion was immobilized on pectic acid contained in the waste orange juice residue since zirconium has a high affinity to As(V) [4, 5] . The adsorption behavior for As(V) under varying conditions was discussed. 3 Results and Discussion 3.1 Effect of pH on As(V) adsorption Figure 1 shows the relationship between % adsorption of As (V) as well as % elution of the loaded zirconium and equilibrium pH in the adsorption of As(V) on Zr-SOJR gel at an initial concentration of 0.20 mM. It is seen from this figure that the pH of the aqueous solution plays as the important variable for adsorption. The optimum pH for the adsorption of As(V) was observed at pH=2-5. At pH less than 1, small amount of the loaded zirconium was found to be leaked, whereas at around the optimum pH, Zr(IV) was confirmed to be strongly loaded onto the (325) adsorbent. Figure 2 shows the adsorption isotherm of As (V). The amount of arsenic adsorbed increases with increasing concentration of arsenic and tends to approach a constant value at the concentration greater than 5 mM. From this constant value, the maximum adsorption capacity of As(V) was evaluated as 1.11 mol/kg. From the stoichiometry of the loaded Zr (IV) and As(V), it can be concluded that Zr(IV) forms a complex with As(V) of the mole ratio of 2:1. 
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